The interface between tuberculosis (TB) and Crohn's disease (CD) is relevant as TB complicates both the diagnosis and management of CD. Aim: This study aimed to identify the distinctive characteristics of ileocaecal and colonic TB (C-TB) and colonic CD (C-CD) at colonoscopy and to correlate the colonoscopy findings with histology. Materials and Methods: This prospective study included consecutive patients presenting with classical symptoms of TB or CD. The colonoscopic findings were compared with histology, which was taken as gold standard. Appropriate statistical tests were applied. Results: Fifty-eight individuals fulfilled the inclusion criteria. Nine and 16 patients with C-TB and C-CD, respectively, had histological confirmation of respective diagnosis. In 33 specimens, the histological diagnosis was inconclusive. The sensitivity of colonoscopy for diagnosing C-TB was high at 88.9% (95% confidence interval [CI]: 51.8-99.7). It was 50% (95% CI: 24.7-75.4) for CD. The reverse was true for CD whose specificity was high at 71.4% (95% CI: 55.3-84.3) and low for TB at 46.9% (95% CI: 32.5-61.7). All the patients diagnosed as confirmed CD or TB responded well to respective treatment. Six of the thirty patients with failed response to anti-TB treatment required surgery or change in treatment after 2 months. Conclusion: Colonoscopic findings of isolated ileal involvement, aphthous ulcer, cobble stoning, long-segment strictures, skip lesions and perianal involvement favored a diagnosis of CD. Correlation of colonoscopy with histology is poor for both CD and TB. The accuracy, sensitivity and specificity of colonoscopy were better and superior for the diagnosis of CD, than in the diagnosis of TB.
Introduction
T uberculosis (TB) epidemic is expanding and currently a third of the world's population is infected, the majority residing in the developing world. [1] The epidemiology of inflammatory bowel disease is also changing, though far less dramatically, with more cases being reported from low-and middle-income countries. There exists a multifaceted relationship between intestinal TB (ITB) and Crohn's disease (CD), as they share common pathogenic and clinical characteristics. The interface between these two diseases is particularly relevant in the developing world where TB complicates both the diagnosis and management of CD.
between January 2006 and December 2007. Consecutive patients presenting with abdominal pain, chronic mucoid diarrhea, fever, weight loss, altered bowel habits and features of malabsorption, past history of TB with or without treatment, belonging to either sex, age range between 15 and 60 years, with colonoscopy favoring either ileocaecal or C-TB, C-CD, or an overlap between the two (C-unclassified [UC] ) were included in the study. No attempt was made to correlate the clinical presentation with either endoscopy or histology.
Polyethylene glycol was used for preparation of the colon. After perianal examination, the entire colon including terminal ileum was screened for mucosal lesions. Fentanyl 50 mcg and injection midazolam 2 mg were used for sedation. Multiple biopsy specimens were taken both from the diseased and normal appearing mucosa, the latter at 10 cm interval from ileum to rectum. This was as per the observations made in a previous study from South India wherein multiple biopsy was recommended from normal mucosa. [2] The pathologist was blinded to the colonoscopic findings.
Colonoscopic diagnosis a. Ileocaecal/C-TB (Gp I: C-TB): Combination of at
least three of the six under mentioned characteristics were noted -isolated ileal or ileocecal (IC) involvement with nodularity and/or IC valve destruction, presence of circumferential ulcers, short-segment strictures, and mucosal nodularity in colon with or without pseudopolyps [ Figure 1b ] b. Ileocaecal/C-CD (Gp II: C-CD): Combination of two or more of the five under mentioned criteria: perianal lesions, aphthous or serpiginous ulcers, stellate, fissuring, and deep ulcers of varying sizes with normal intervening mucosa, ileal involvement with preservation of IC valve, skip lesions, long-segment strictures, and cobblestone appearance of the mucosa. Isolated ileocaecal involvement with cobble stone of colonic mucosa was also considered as C-CD [ Figure 1a ] c. Colonoscopic findings were considered as unclassified (Gp III: C-UC) when there was an overlap of four or more findings of C-TB and C-CD.
Histology
Pulimood's classification [3] for TB and CD was used for histological interpretation. a. TB (Gp A: histology-TB): Large (>200 μm) granulomas, caseating, confluent, and multiple with submucosal inflammation and/or presence of epithelioid cells b. CD (Gp B: histology-CD): Small (<100 μm), noncaseating, and solitary granulomas, transmural chronic inflammatory cell response, glandular distortion distant from the site of granulomatous inflammation, and presence of a granulomatous response in normal-appearing mucosa c. When the histological report was equivocal, i.e., an overlap of findings, these were reported as histology UC (H-UC).
Diagnosis at histology was considered as the gold standard and was correlated with the colonoscopic diagnosis.
Follow-up
Histology-confirmed TB and CD patients were treated as per the standard protocol. Patients with IC CD were started on tapering dose of steroids in combination with mesalamine 2.4 g/day. Steroid-dependent patients were started on azathioprine 1.5-2 mg/kg body weight with close monitoring of blood counts and liver function tests. Patients diagnosed as TB were started on four drug regimens (isoniazid 5 mg/kg, rifampicin 10 mg/kg, ethambutol 15 mg/kg, and pyrazinamide 25 mg/kg) for 8 weeks along with pyridoxine 40 mg once a day for the first 2 months. Subsequently, patients were continued on isoniazid 300 mg once a day in combination with rifampicin 450 mg once a day for further 4 months. All patients were monitored with liver function tests at every other week until completion of treatment.
Those in whom the histology remained unclassified, the treatment was tailored to the endoscopic diagnosis. Patients in whom diagnosis was noninformative both at endoscopy and histology were reviewed 3 months later for progression of the disease and decision regarding further treatment.
The primary end point of the study was histological correlation with colonoscopic diagnosis. Secondary end point was the response to treatment for CD and TB.
Exclusion criteria
These included patients at extremes of age (<14 years, >60 years), known case of IC/C-TB or CD on treatment and follow-up, CD or TB lesions elsewhere in the gastrointestinal tract, ischemic bowel disease, radiation-induced injury, and diverticular disease of the colon.
Ethics Committee approval of the institution (Stanley Medical College Hospital) was obtained prior to the initiation of the study. Ethical principles as dictated by the Declaration of Helsinki, which provide guidance to physicians and other participants in medical research involving humans, were strictly followed.
Statistical analysis
The sensitivity, specificity, positive and negative predictive values were calculated.
Results
Eighty-two patients presented with clinical symptoms and signs of IC/C-TB or CD during the study period.
Fifty-eight patients fulfilled the inclusion criteria. was significantly low at 50% (95% CI: 24.7-75.4) for CD. The reverse was true for CD whose specificity was high at 71.4% (95% CI: 55.3-84.3) and low for TB at 46.9% (95% CI: 32.5-61.7).
All the patients confirmed as CD or TB responded well to respective treatment. Perianal lesions in addition required 8 weeks of metronidazole (400 mg three times a day) and ciprofloxacin (500 mg twice a day). One patient required surgical intervention. None required biologicals.
Of the 21 patients with colonoscopic diagnosis of TB, 14 completed the treatment and recovered completely (71.4%). Two required surgical resection and diagnosis of TB was confirmed on the resected specimen. Three patients failed to respond at 8 weeks and were reassessed and treated as CD. Two of the three patients had aphthous ulcers, cobblestone mucosa, and short-segment stricture of 2.5 cm with ileocaecal valve destruction. One required further surgical intervention for partial small bowel obstruction and was confirmed as TB on resected specimen. Two patients were lost to follow-up [ Figure 4 ].
Of the 11 patients with C-CD, 6 responded to steroids and maintenance azathioprine. Three other patients had evidence of CD in small bowel and responded to immunosuppressant. Two were lost to follow-up.
Discussion
In our study, TB was prevalent among the patients from lower socioeconomic strata, whereas CD was common among the affluent. Symptoms of fever, blood and mucous diarrhea, and abdominal mass dominated in TB. In CD, female predilection, perianal symptoms, periumbilical abdominal pain, anemia, and hypoproteinemia were noted. These findings are similar to earlier studies. [4] [5] [6] Though extraintestinal manifestations have been reported to be common in CD, [7] we did not find this in our small cohort. Recent Indian data suggest that the prevalence of extraintestinal manifestations is 38.3% in CD and 14.3% in ITB. [5] About 38% of patients have at least one and 20% have multiple extraintestinal manifestations. [8] The differences in our observations could be due to small sample size, lack of follow-up data, and exclusion of known CD or TB cases in the study cohort. Moreover, none of our patients were examined by trained rheumatologists, ophthalmologists, or dermatologists and hence a few subtle findings might have been missed.
Based on colonoscopic findings, 30 and 27 patients had features of TB and CD, respectively. One patient had considerable overlapping features of CD and TB. Ileocaecal region is the most commonly involved area in TB due to numerous reasons such as physiological stasis, high rate of fluid and electrolyte absorption, and an abundance of lymphoid tissue. [9, 10] Thus, biopsy from a normal-appearing terminal ileum is likely to reveal granuloma in an additional 4% of patients. [11] Terminal ileal involvement alone with relative cecal sparing has also been described in TB. [4] Segmental colonic involvement in the absence of ileocaecal involvement and pancolitis may be noted in 10%-20% and 5% of cases, respectively. [12] [13] [14] Ileocolonic CD is noted in 39.2% cases of CD in India. [15] Aphthous ulcers are usually the earliest changes which are followed by cobblestoning, fistula formation, and development of varied sized strictures. [16] Upper gastrointestinal involvement may be noted in one-third of cases of CD. [17] Inspite of considerable overlap in the endoscopic findings between TB and CD, certain features favor a high probability to a higher likelihood of CD. These include involvement of left side of the colon, involvement of multiple segments of the intestine, and presence of longitudinal ulcers and cobblestoning of the mucosa. [18] In our study, correlating colonoscopic findings in TB and CD the presence of aphthous ulcers, isolated ileal involvement, cobblestoning, long-segment strictures, and perianal involvement predicted the diagnosis of CD than TB, with variable significances. This was similar to the observations by Lee et al. [19] Twenty-five patients (43.1%) had a perfect colonoscopy correlation with histology for CD and TB. For TB, this was in 30% (9 out of 30 cases) and 59.3% for CD (16 out of 27). In the remaining patients, though the colonoscopy had features of TB or CD, histology was not informative. One patient remained unclassified on histology and had overlapping features of the two diseases at colonoscopy. This highlights the diagnostic dilemma in Indian settings where TB is rampant and CD is emerging. We had earlier reported similar findings in our retrospective analysis from the same center. Of a total of 102 patients, 60 (58.8%) were classified as TB based on clinical presentation, 20 (19.6%) as CD, and 22 (21.6%) could not be differentiated based on clinical presentation, imaging, and colonoscopy. Only 12 (20%) patients in the TB group and 13 (65%) in the CD group could be confirmed on histology. Nine (41%) patients in the group who could not be differentiated before histology could be correctly classified as TB or CD. The diagnosis changed from CD to TB in one patient and from TB to CD in 14 patients. In the remaining 52 (51%) patients, the diagnosis remained elusive even at histology. [20] The type and frequency of granulomas, presence or absence of ulcers lined by epithelioid histiocytes and microgranulomas, and the distribution of chronic inflammation are the histological parameters that have been used to differentiate TB and CD in mucosal biopsy specimens obtained at colonoscopy. [3] However, the yield varies significantly and is dependent on the expertise of a dedicated histopathologist.
The sensitivity and specificity of colonoscopy for diagnosing TB were 88.9% and 46.9%, respectively. However, the sensitivity and specificity for diagnosing CD were 50% and 71.4%, respectively. In their study, Lee et al. [19] have shown that the diagnosis of either ITB or CD would have been made correctly in 77 of their 88 patients (87.5%), incorrectly in seven patients (8.0%), and would not have been made in four patients (4.5%).
With anti-TB treatment in TB group, improvement was noted in 23 (76.7%) patients. However, three cases (10%) failed to respond at the end of 8 weeks and were treated as CD with good results. Two patients required surgery and two were lost to follow-up. Among the CD patients, 25 (92.6%) responded to combination of steroids and azathioprine or other immunosuppressants. Two were lost to follow-up. Our findings are similar to other Indian centers which report that, in endemic regions, empirical trial of ATT and response to treatment at 3 months may help to make a diagnosis in difficult cases. [21] [22] [23] 
Conclusion
Our study has looked at the role of colonoscopy in predicting the diagnosis of IC/C-TB and C-CD. Colonoscopic findings of isolated ileal involvement, aphthous ulcer, cobblestone mucosa, long-segment strictures, skip lesions, and perianal involvement favor a diagnosis of CD and not ITB. Correlation of colonoscopy with histology is poor for both CD and TB. The accuracy, sensitivity, and specificity of colonoscopy were better and superior for the diagnosis of CD than in the diagnosis of TB. Large-volume multicentric studies may be necessary to further validate the present information, especially the outliers where CD and TB are close mimickers with similar clinical presentation, mucosal changes, and overlap in histology that exist between the two granulomatous disorders.
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